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(57) ABSTRACT 

A self-contained Wetlands treatment system to remove pol 
lutants from Water and treat stormWater runoff or other grey 
Water. This is system and method Wherein the Water is passed 
through a Wetland ?ltering and treatment system. This inven 
tion removes solids, metals (dissolved/particulate), nutrients 
(dissolved/particulate), oils, and bacterial contaminants from 
the Water. The system and system housing can be fabricated, 
built, and assembled in a broad range of siZes and materials to 
accommodate and treat a broad range of in?uent ?oW rates. 
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WETLAND WATER TREATMENT SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Us. Provi 
sional Patent Applications Ser. No. 60/870,660, ?led Dec. 19, 
2006, entitled “Wetland Water Treatment System” Which is 
hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The present invention relates, in general, to a Water 
treatment system and a method of using the same. More 
particularly, the present invention relates to a system Which 
removes pollutants from Water and treats stormWater runoff 
or other grey Water. This is system and method Wherein the 
Water is passed through a Wetland ?ltering and treatment 
system. This invention removes solids, metals (dissolved/ 
particulate), nutrients (dissolved/particulate), oils, and bacte 
rial contaminants from the Water. 

BACKGROUND OF THE INVENTION 

[0003] Water treatment systems have been in existence for 
many years. These systems treat stormWater surface run-off 
or other polluted Water. StormWater surface runoff is of con 
cern for tWo main reasons: one because of the effects of its 
volume and ?oW rate, and tWo, because of the pollution and 
contamination it can carry. The volume and ?oW rate of 
stormWater is important because high volumes and high ?oW 
rates can cause erosion and ?ooding. Pollution and contami 
nation are important because stormWater is carried into our 
rivers and streams, from there into our lakes and Wetlands, 
and furthermore because it can eventually reach our oceans. 
Pollution and contamination that is carried by stormWater can 
have adverse affects on the health and ecological balance of 
the environment. 
[0004] Beginning in 1972 With the passage of the Clean 
Water Act the federal government through the Environmental 
Protection Agency has mandated progressively tighter con 
trols over the quantities of pollutants and contaminants that 
are alloWed to be released into our nation’s Waters. These 
progressively tighter mandates also encompass control of 
peak ?oWs and/ or volumes and the rate at Which they can be 
discharged into existing Water Ways or drainage infrastruc 
tures. These resulting mandates and controls have given birth 
to neW programs and procedures collectively referred to as 
stormWater management. Devices and procedure that remove 
or reduce the pollutants and contaminates and/or control peak 
?oWs and volumes are often referred to as best management 
practices or BMPs. BMPs utiliZe natural means, arti?cial or 
man-made means, and even combinations of either and/or 
both. Some examples of these BMPs include trash ?lters, 
sedimentation basins, retention and detention ponds, Wet 
lands, in?ltration trenches, grass sWales, various types of 
media ?lters, and various types of natural ?lter systems 
including sand ?lters, and aggregate ?lters including natural 
and arti?cial Wetlands. These BMPs typically use one or more 
mechanisms to remove the pollutants and contaminates. 
These mechanisms include sedimentation, ?ltration, absorp 
tion, adsorption, ?occulation, stripping, leaching, bioreme 
diation, and chemical process including oxidation reduction, 
ion exchange, and precipitation. 
[0005] Furthermore, stormWater treatment systems can 
also be classi?ed in relationship to the treatment level in 
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Which they are being used. In this respect the term treatment 
is generally used to describe the unit processes that are used to 
reduce the quantities of pollutants and containments in storm 
Water runoff. For example, basic or pre-treatment typically 
refers to the removal of gross solids, sediments and larger 
debris through the processes of settling and screening, While 
enhanced or advanced treatment typically refers to processes 
for reducing targeted pollutants; ?ltration being the main 
form of enhanced treatment for stormWater. Filtration utiliZes 
a combination of physical, chemical, and biological pro 
cesses. Types of ?ltration greatly vary dependent on the 
media use. Medias can be both inert and/or sorbent and are 
also strongly linked to natural biological processes that thrive 
in and/ or around the media environment. Advanced ?ltration 
techniques especially include chemical and biological pro 
cesses and generally include, but are not limited to processes 
that bring stormWater in contact With plants including both 
macrophytes and microphytes, plants that are both visible and 
invisible to the naked eye. One type of stormWater treatment 
system that is especially effective at advanced treatment is 
knoWn as a Wetlands system or often simply referred to as a 
Wetlands. 
[0006] When creating a constructed Wetlands, the objective 
is to minimiZe the siZe of the media to maximiZe the surface 
area of the media and to also maximiZe contact time With 
possible bio?lm Which can groW on the media, but also to 
provide media suf?ciently large so that the interspacing Will 
not be occluded With the sedimentation that is being carried in 
the treated Water. Accordingly, as a matter of practicality it 
makes sense to remove as much sediment as possible before 
alloWing the Water to enter the Wetlands system. In this 
respect the design of an effective treatment system Would 
contain suf?cient screening to remove trash and debris, suf 
?cient sedimentation to remove sediment to a level suf?cient 
to maximiZe the use of the Wetlands. And to preserve ef?cient 
operation of the system, the system should be operated at an 
appropriate ?oW rate that maintains and preserves the life and 
operation of the system as a Whole. The average or mean time 
that Water remains in contact With the Wetlands system is 
termed the hydraulic resident time or HRT of the Wetlands. 
[0007] Given uniform ?oW through the sediment chamber, 
the sedimentation HRT is proportional to the volume of the 
chamber and inversely proportional to the ?oW rate. The time 
required for a particle to settle a speci?c distance is often 
referred as the settling time for that particle siZe and density. 
Because deeper settling chambers require a greater distance 
for particles to settle, deeper settling chambers have longer 
respective settling times. And, because the volume of a sedi 
ment chamber is also proportional to the depth of the cham 
ber, increasing the depth increases both the volume (and 
thereby the HRT) and the settling time. Therefore, increasing 
the depth of the chamber increases the HRT, but may not 
increase settling e?iciencies since the distance to settle 
increases proportionally With increase in HRT. Accordingly, 
the overriding principle of achieving effective sedimentation 
is to provide the maximum surface and ?oor areas in the 
chamber as possible. Other considerations are to increase the 
path length through the sediment chamber to increase the 
uniformity of the ?oW and to prevent high ?oW rate conditions 
from re-suspending existing sediment (often referred to as 
scouring). 
[0008] In a similar manner, the basic principles separation 
that apply to the settling of particles more dense than Water 
particles ?oat to the surface rather than settle to the bottom of 
the chamber. Because oils and hydrocarbons are typically less 
dense than Water, because these products can often be sepa 
rated mechanically by ?otation, and because the products can 
apply to particles that are less dense than Water except that the 
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create adverse biological demands on a Wetlands system 
placed downstream of the sedimentation and ?otation cham 
ber, it makes sense to alloW the ?oatable products to remain in 
the chamber and to remove the out-?oW Water from below the 
surface. 
[0009] Because the objective of a sedimentation and ?ota 
tion chamber is to remove sediment and ?oatable products 
from the incoming Water, the accumulated sediment and 
?oatable products Will require periodic removal. Systems that 
are con?gured to alloW easy removal of these products Will 
undoubtedly provide reduced maintenance costs. 
[0010] FloW-rate control is another consideration. Because 
the performance of some BMPs like sedimentation and ?o 
tation chambers and Wetlands systems is dependent on 
hydraulic resident times (HRTs), optimum performance can 
be obtained by having suf?cient control to not alloW ?oW 
rates to vary excessively beyond certain limits. Devices that 
can be used to control the How rate include bypass controls 
and inlet and outlet control systems such as adjustable valves 
or or?ce plates. 
[0011] Because some treatment locations may have high 
levels of speci?c pollutants and contaminates, speci?c con 
?gurations using additional BMPs may provide bene?ts and 
advantages above typical or standard con?gurations. Such 
BMPs may include additional ?lter systems, additional media 
chambers, aeration, bioremediation systems, irrigation sys 
tems, and mixing manifolds. Any system that can be con?g 
ured to accommodate additional devices and methods of pol 
lution and contaminate removal is by de?nition a more 
versatile BMP. 
[0012] There is, thus, a need for a Wetlands stormWater 
treatment system Which can treat high levels of speci?c pol 
lutants and contaminants. 

SUMMARY OF THE INVENTION 

[0013] This invention involves a method for manufacturing 
and using a Wetlands Water treatment system (“system”) 
Which is reliable, dependable, effective, loW maintenance and 
structurally sound. This is a self-contained Wetlands treat 
ment system. The system and housing is easy to maintain and 
construct. It increases the ability to remove nitrogen With the 
addition of an anaerobic environment in the loWer chamber 
Which promotes denitri?cation. The system and system hous 
ing can be fabricated, built, and assembled in a broad range of 
siZes and materials to accommodate and treat a broad range of 
in?uent ?oW rates. The functional components of the system 
can be selected, siZed, tailored, and assembled to provide a 
range of performance and options from basic con?gurations 
to customiZed con?gurations Which provide levels of perfor 
mance suited to speci?c or individual situations Which may 
require various unique solutions to treat stormWater or even 
other WasteWater. 
[0014] The system is capable of treating large volumes of 
polluted or contaminated Water. Contaminated Water or run 

off can include urban run-off, agricultural run-off, and urban, 
agricultural, commercial or industrial WasteWater. This sys 
tem is bene?cial and can be used in many locations, some 
locations are residential subdivisions, commercial develop 
ments, industrial sites, roads and highWays, reconstructions, 
habitat restorations, lake shores, marinas and landings, col 
lection pools, parking lots, transportation terminals and main 
tenance facilities. The system con?guration is adaptable to 
the local conditions permitting its effective use Wherever 
Water treatment is needed or desired. This system is designed 
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to connect to existing drainage collection structures. It con 
tains a vegetated ?ltration bed, Which houses the Wetlands 
system, Where plants may groW. From the surface all that is 
seen of this system is the center cap. The system has a loW 
discharge rate (1-50 gal/min) alloWing it to be used in any 
type of soil. The loW discharge rate Will also meet possible 
hydromodi?cation requirements. Thus, in these types of situ 
ations the unit Will not only provide treatment, but also nec 
essary ?oW control. 
[0015] As Water ?oWs through the root Zone of the Wetlands 
microbes metaboliZe petroleum hydrocarbons, nitrogen and 
other pollutants. The pollutants are attenuated via the pro 
cesses of ?ltration, absorption, adsorption, bio-accumulation 
and bio-remediation. Precipitation of metals and phospho 
rous occurs Within the Wetland substrate While biochemical 
reactions, including decomposition, provide treatment of 
stormWater prior to discharge. In this system, there are tWo 
levels of treatmentibasic and enhanced. The basic treatment 
takes place in the loWer sedimentation chamber While the 
enhanced takes place in the upper treatment chamber Which 
contains the vegetated ?ltration bed of the system. 
[0016] In?uent is piped into the loWer sedimentation cham 
ber Where larger, heavier solids are removed. The Water enters 
the loWer sedimentation chamber through an in?oW pipe 
Which makes a 90° angle upon entry. This angle, along With a 
How director, forces the Water to rotate in a circular motion 
through the loWer sedimentation chamber alloWing the 
heavier solids to fall out to the bottom of the chamber, and 
lighter pollutants such as oils rise. The How director, also 
knoWn as the anti-scouring velocity minimiZer, directs 
incoming How and turbulence in a circular inner spiraling 
path. This How director not only directs How in a circular 
motion, it also prevents scouring of ?ne sediments Which 
have been captured in the middle bottom of the chamber. 
Without the shield incoming ?oWs and turbulence could 
resuspend previously captured sediments. Once the heavier 
sediments have been removed the Water rises through the 
transfer riser of the system and ?oWs through Water transfer 
ori?ces into the upper treatment chamber Which contains a 
vegetated ?ltration bed. 
[0017] When the Water ?oWs out of the transfer riser it is 
directed again in a circular motion through the vegetated 
?ltration bed. Once the Water ?lters through the entire system 
and is cleaned of all the pollutants it exits through the out?oW 
pipe. This out?oW pipe directs treated Water into the sur 
rounding soil or is discharged to the existing drainage infra 
structure. The set-up of this system alloWs it to process a large 
volume of storm or grey Water. There is an outlet control valve 
on the out?oW pipe. 
[0018] This valve can be used to set the desired discharge 
rate over a range of varying head pressures. It can also be 
closed to contain pollutants or maintain suf?cient Water in the 
system. The outlet control valve can be a simple ball type 
valve Which can limit the amount of Water Which can be 
discharged from the system. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
embodiments of the invention and, together With the descrip 
tion, serve to explain the objects, advantages, and principles 
of the invention. In the draWings: 
[0020] FIG. 1 is a perspective vieW of an embodiment of a 
Wetlands Water treatment system looking into the interior; 
[0021] FIG. 2 is a cross-sectional vieW of the Wetlands 
Water treatment system shoWn in FIG. 1; 
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[0022] FIG. 3 is a top plan vieW ofa lateral cross-section of 
the upper treatment chamber of the treatment system in FIG. 
1 showing the How path for Water; 
[0023] FIG. 4 is a top plan vieW ofa lateral cross-section of 
the loWer sedimentation chamber of the treatment system in 
FIG. 1; 
[0024] FIG. 5 is a cross sectional vieW of a underground 
stormWater storage tank feeding Water into a treatment sys 
tem shoWn in FIG. 1; 
[0025] FIG. 6 is the vieW of the treatment system shoWn in 
FIG. 3 With the additional of ?ltration screens to alloW sec 
tioning of multiple types of ?ltration media; and 
[0026] FIG. 7a is a graphical representation of multiple 
treatment systems around a detention basin to provide 
advanced treatment of the Water. 
[0027] FIG. 7b is a graphical representation of a bypass 
structure Which can be used With the treatment system. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0028] After reading this description it Will become appar 
ent to one skilled in the art hoW to implement the invention in 
various alternative embodiments and alternative applications. 
HoWever, all the various embodiments of the present inven 
tion Will not be described herein. It is understood that the 
embodiments presented here are presented by Way of an 
example only, and not limitation. As such, this detailed 
description of various alternative embodiments should not be 
construed to limit the scope or breadth of the present inven 
tion as set forth beloW. 
[0029] With reference to FIG. 1 a Wetland Water treatment 
system (“system”) 100 is shoWn and displayed. This system is 
composed of a sedimentation chamber 110 also knoWn as a 
hydrodynamic separator, a treatment chamber 120 containing 
vegetated ?ltration bed FIG. 2 (225), an in?oW pipe 130, an 
out?oW pipe 140, a chamber separator 150, emergency access 
hatch 155, and a transfer riser 160 also knoWn as a clean out 
tube. The sedimentation chamber 110 is located beloW the 
treatment chamber 120 and the tWo are separated by the 
chamber separator 150. A centrally located transfer riser 160 
runs from the top of the system through the chamber separator 
150. This transfer riser 160 Which is a holloW tube runs 
through and extends a short length beloW the bottom of the 
chamber separator 150 and extends into the sedimentation 
chamber 110 connecting the tWo. 
[0030] The bottom of the transfer riser 160 is open so that 
Water from the sedimentation chamber 110 may enter. The 
top of the transfer riser 160 Which extends above ground level 
is ?tted With a cap called a cleanout lid 190 so that no debris 
can fall into the system from the surface. This cleanout lid 190 
can be removed to alloW access to the interior of the system 
for cleaning or other purposes. When Water enters the sedi 
mentation chamber 110 through the in?oW pipe 130 oils Will 
rise to the top of the Water and Will not enter the transfer riser 
160 as it extends beloW the Water’s surface. In another 
embodiment the transfer riser 160 can extend almost to the 
bottom of the sedimentation chamber 110. The transfer riser 
160 alloWs for Water to seep into the treatment chamber 120 
Which contains a vegetated ?ltration bed FIG. 2 (225) for 
?ltration. This vegetated ?ltration bed FIG. 2 (225) can con 
tain various types of ?ltration media Which Will be explained 
in more detail in FIG. 6. 
[0031] The transfer riser 160 further alloWs for access by 
the user for sediment removal and cleanout of the system. 
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Water ?oWs into the in?oW pipe 130 and directly into the 
sedimentation chamber 110. The in?oW pipe makes a 90° 
angle upon its entry into the sedimentation chamber 110. The 
Water entering the sedimentation chamber 110 is directed to 
How in a circular motion through the sedimentation chamber 
110 by a How shield described in more detail in FIG. 4 beloW. 
The denser particles of matter settle to the bottom of the 
sedimentation chamber 1 1 0 the Water then rises into the trans 
fer riser 160 and ?lters out through Water transfer ori?ces 200 
in the riser into the vegetated ?ltration bed FIG. 2 (225) Where 
the pollutants are ?ltered out. 

[0032] Referring to FIG. 2, as contaminated Water exits the 
transfer riser 160 through the Water transfer ori?ces 200 and 
enters the vegetated ?ltration bed 225 it Will come in contact 
With the ?ltration media contained in the vegetated ?ltration 
bed. Initially, ?ltration of pollutants Will occur on the surface 
of the ?ltration media. In the treatment chamber 120, it should 
be noted that sedimentation Will continue to occur. Relatively 
larger particles Will become trapped Within the void space 
betWeen the ?ltration media particles. Smaller particles and 
dissolved pollutants Will be captured, transformed, consumed 
by the folloWing biological and chemical processes. Biologi 
cal nitri?cation and denitri?cation Will occur in the vegetated 
?ltration bed 225 as may natural unassisted precipitation of 
dissolved pollutants on media, in particular phosphorus and 
metals. A biomass (plants) 228 Will develop on the ?ltration 
media surface. The biomass 228 is sustained by dissolved 
organic compounds in the Water and contributes to biological 
intake, absorption, and trapping of pollutants. The roots of the 
biomass 228 groW into the ?ltration media creating a root 
Zone. The biomass 228 enhances removal of ?ne sediments, 
metals, nutrients, bacteria and/or viruses. The biomass 228 
also increases the rate of bioaccumulation of pollutants 
Within the vegetated ?ltration bed 225. Dependent on the 
speci?c characteristics of the ?ltration media and the amount 
of plant/root matter Within the bed, the processes of ion 
exchange, adsorption, and/or absorption Will occur. Depen 
dent on the type and ratios of ?ltration media used, variations 
in the amount and effectiveness of the above processes Will 
vary. 
[0033] The treatment chamber 120 is set up in such a man 
ner so that the Water ?oWs in a circular direction throughout 
the entire vegetated d ?ltration bed 225 and exits the out?oW 
pipe 140 once it has been cleaned of pollutants. The speci?c 
design of this chamber Will be explained in more detail in 
FIGS. 2 and 3 beloW. 

[0034] This system can be connected via the in?oW pipe 
130 to storm Water drains, underground sedimentation tanks, 
sedimentation ponds, or other bodies of Water or stormWater 
capturing devices Which may contain polluted Water Which 
needs to be cleaned. This system can be described as a hori 
Zontal/vertical up How hybrid ?ltration system With the addi 
tional unique feature in Which the inlet and outlet to the 
chamber are positioned in such a manner as to require the 
circular motion of the Water Within the system. The system 
100 is a single chamber design, this leads reduced mainte 
nance and increased ef?ciency over multi-chamber sedimen 
tation systems in Which there are interconnections by elabo 
rate hoses and ?oatation devices. Systems With many 
interconnections can become restricted and plugged When 
sediment levels reach the bulk head ports. 
[0035] FIG. 2 is a cross-sectional vieW of the system 100. 
FIG. 2 shoWs the treatment chamber 120 ?lled With a ?ltration 
media to create the vegetated ?ltration bed 225. The ?ltration 
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media can be gravel or other materials as described in FIG. 6. 
In the system 100 shown in FIG. 2 biomass 228 is growing at 
the top of the vegetated ?ltration bed 225. The top of the 
vegetated ?ltration bed 225 sits at ground level and the trans 
fer riser 160 With its cleanout lid 190 extends slightly above 
ground level. 
[0036] FIG. 3 is a top plan vieW ofthe lateral cross-section 
of the upper treatment chamber 120. The Water ?oWs out of 
the transfer riser 160 through the Water transfer ori?ces FIG. 
1 (200) Which can be slits or holes located the entire length of 
one of its sides. An inner chamber ?oW director partition 230 
sits betWeen the transfer riser 160 and the inner chamber Wall 
170 of the chamber. This inner chamber ?oW director parti 
tion 230 can be removed or replaced and inserts into grooves 
located in the transfer riser 160 and the inner chamber Wall 
170. This How director partition forms 230 a solid barrier 
Which sits ?ush on the chamber separator FIG. 1 (150) at its 
base. The Water ?oWs out of the transfer riser 160 and makes 
a circular motion Within the inner chamber Wall 170. The 
Water ?oWs until it hits the opening in the central Wall the 
chamber transfer partition 210 and ?oWs out into the space 
betWeen the interior Wall 170 and outer chamber Wall 180. 

[0037] An outer chamber ?oW director partition 220 forms 
a Wall betWeen the inner chamber Wall 170 and the outer 
chamber Wall 180 so that the Water can only pass in one 
circular direction. This outer chamber ?oW director partition 
220 ?ts into grooves located in the inner chamber Wall 170 
and outer chamber Wall 180 and can be removed or replaced 
if necessary. In a preferred embodiment both ?oW director 
partitions 220 and 230 are made of a hard plastic or other 
non-corrodible rigid substance. The outer chamber ?oW 
director partition 220 forms a solid barrier betWeen the Walls 
170 and 180 this partition extends all the Way doWn to the 
chamber separator FIG. 1 (150) Which is a false ?oor of the 
system. The Water ?oWs in a circular motion through space 
betWeen the inner chamber Wall 170 and the outer chamber 
Wall 180 until it makes a complete circle. While the Water is 
making its second full rotation of the chamber betWeen the 
inner and outer Wall it is further cleaned. Once the Water 
makes a complete circle it reaches the far side of the outer 
chamber ?oW director partition 220 and is directed out of the 
system through the out?oW pipe 140. 
[0038] Referring to FIG. 4 Which shoWs the loWer sedimen 
tation chamber FIG. 1(110) the in?oW pipe 130 is shoWn. This 
pipe comes into the chamber and makes an abrupt 90° turn. 
The 900 turn of the in?oW pipe 130 directs Water in a circular 
motion around the sedimentation chamber. To enhance the 
circular motion of the Water there is an anti-scouring ?oW 
director 240 Which not only prevents scouring of previously 
capture pollutants (located in the bottom/ center of the sump). 
This How director 240 also enhances the circular motion of 
the in?oWing Water by controlling the rate and direction of the 
Water to a gradual circular spiral toWard the center of the 
sump. In a preferred embodiment the How director 240 is 
constructed from concrete. The bottom of the sedimentation 
chamber 110 is called the sump and it is concave or curved 
shape Which further directs the Water to its center. In a pre 
ferred embodiment there is an emergency access hatch FIG. 1 
(155) Which forms a donut shape around the transfer riser 
FIG. 1 (160). The access hatch 155 can be removed alloWing 
access through the chamber separator FIG. 1 (150) to the 
sedimentation chamber 110 so that the unforeseen situations 
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can be easily and effectively addressed. In a preferred 
embodiment the emergency access hatch 155 is approxi 
mately 30 inches in diameter. 
[0039] Referring to FIG. 5 Water is seen coming from an 
underground storage tank 500. The Water ?oWs from the 
underground storage tank into the system through the in?oW 
pipe 130. The Water enters the sedimentation chamber 110 
and is directed in a circular motion through this chamber. The 
Water rises out of this chamber through the transfer riser 160. 
The Water exits the transfer riser 160 through the Water trans 
fer ori?ces 200. The Water ?oWs into the treatment chamber 
120 and is directed in a circular motion by the intricate system 
set forth in FIG. 3, supra. When looking at the system from a 
top angle, all one can see is the cleanout lid 190 of the transfer 
riser 160 extending slightly above the ground, the rest of the 
system 100 is covered With biomass (vegetation) 228 and 
looks like a normal planting ground. Once the Water makes its 
circular rotations throughout the treatment chamber 120 and 
is cleaned it exits the system through the out?oW pipe 140. 
[0040] Referring to FIG. 6, a cross-section of the treatment 
chamber 120 looking from the top is seen. FIG. 6 shoWs an 
embodiment of the system 100 Where ?ltration screens 610, 
620, 630, 640 and 650 are inserted. The insertion of ?ltration 
screens alloWs different types of ?ltration media to be placed 
in different sections of the vegetated ?ltration bed FIG. 2 
(225). These ?ltration screens ?t betWeen the inner chamber 
Wall 170 and the outer chamber Wall 180. They slide into 
grooves Which have been made in the inner chamber Wall 170 
and the outer chamber Wall 180. The grooves are inserted 
directly across from one another and run the length of the 
Walls so that the ?ltration screens can be slid into the groove 
and makes contact With the Walls 170 and 180 at the sides and 
chamber separator FIG. 1 (150) at the bottom. The screens are 
made of a porous material Which can be a mesh, netting, 
and/or screen to alloW Water to freely pass through but keep 
larger molecules such as the ?ltration media separated. The 
system can be ?itted With one screen or multiple screens such 
as is seen here in FIG. 6. In FIG. 6 the ?ve ?ltration screens 
610, 620, 630, 640, and 650 are inserted to create six separate 
compartments for ?ltration media. Each compartment can 
contain different ?ltration media. They thus form six ?ltration 
media compartments 615, 625, 635, 645, 655 and 665. 
[0041] In one embodiment, stone can be inserted for pre 
treatment into one of the ?ltration media compartments of the 
treatment chamber 120; Perlite can be inserted in another 
compartment for oil, nutrients and ?ne sediment removal; 
BioSorb can be inserted into a third compartment for the 
removal of hydrocarbons, sediment and dissolved metals; 
Zeolite can be inserted into another partition for the removal 
of nutrients and soluble materials, and in yet another parti 
etioned segment of the treatment chamber 120 Granular acti 
vated charcoal can be inserted for the removal of nutrients, 
herbicides, pesticides. A compartment could also be ?lled 
With antimicrobial media such as hydroxyl apatite, silver 
modi?ed media, or other positively charge media Which 
Would remove bacteria, and coliform polishing. 
[0042] In the embodiment shoWn in FIG. 6, Where ?ve 
?ltration screens 610, 620, 630, 640 and 650 have been 
inserted in order to segment off sections of the treatment 
chamber 120, the ?rst and largest compartment 615 could 
contain Washed stone. The Water exits the transfer riser 160 
and How the entire circle from betWeen this tube and the inner 
chamber Wall 170 it passes through the ?ltration media in the 
treatment chamber 120. The Water passes through the ?rst 
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screen into the next compartment Which could contain Perlite 
for a ?ltration media. The Water Would ?oW through the 
Perlite in order to ?lter out oil, nutrients and other ?ne sedi 
ment. The Water Would next pass through the second ?ltration 
screen 620 into the next chamber 635 Which could contain 
BioSorb. The BioSorb Would remove hydrocarbons, sedi 
ments and dissolved metals. Once the Water pass through 
chamber 635 it could then pass through the screen 630 into the 
next sedimentation chamber 645 Which could contain Zeolite. 
Zeolite Would then remove nutrients and other soluble metals. 
Once the Water had passed through chamber 645 it Would 
?oW through screen 640 into chamber 655. In one embodi 
ment chamber 655 could contain granular activated carbon; 
this substance Would remove herbicides and pesticides. Once 
the Water had passed through chamber 655 it Would ?oW 
through the screen at 650 and into the ?nal ?ltration media 
chamber 665. In one embodiment 665 could contain posi 
tively charged media Which Would remove bacteria and per 
form coliforrn polishing. Once the Water had passed through 
chamber 665 it Would exit through the out?oW 140 Which has 
an out?oW control valve FIG. 1 (145) to regulate the How of 
the Water. 

[0043] FIG. 7a is a graphical representation displaying 
multiple systems 100 around a detention basin to provide 
advanced treatment of the Water contained in the detention 
basin. The Water Would ?oW from the detention basin 710 or 
How directly from surface runoff through the bypass structure 
720 out into pipes that Would connect to the systems repre 
sented here as 10011 through 1001. The Water Would ?oW into 
the systems 100a-1 and be treated as described supra. A 
detention basin 710 or other pond containing WasteWater 
could be ?tted With one or more systems depending on the 
capacity of the body of Water. The setup that is shoWn in FIG. 
7a displays the ?rst ?ush of runoff being captured by the 
Wetlands, higher ?oWs bypass directly into the detention 
basin 71 0. Though this set-up can also be reversed in Which all 
Water enters the detention basin 710 ?rst and then the Water is 
sloWly processed through the Wetland systems 10011 through 
1001 and then is discharged. 
[0044] FIG. 7b is a graphical representation of the bypass 
structure Which can be used in the system shoWn in FIG. 7a. 
Water enters the bypass structure from the detention basin or 
an up stream runoff collection system. The Water can also 
enter the bypass structure 7b from the systems 100a-1 if they 
are ?lled to capacity. The pipes at the bottom 73 0a and 73019 
are connected to the Wetland systems 10011 through 100L. The 
Water enters the Wetland systems; once the systems are to 
capacity, ?oWs/volumes in access Will bypass directly to the 
detention basin 710, thus bypassing the Wetland systems. 
[0045] The system can be ?tted With many optional com 
ponents in various embodiments. Some of the optional com 
ponents of the system can be ?tted With Would include the 
trash ?lter system, the up-?oW sedimentation ?lter, and aera 
tion system, biomediation system With metering system, 
media packaging system, separate oil (?oatable liquids) 
removable system, adjustable ?oW curve outlook control 
valve, or single or multi-staged advanced treatment ?ltration 
modules. 

[0046] The above description of disclosed embodiments is 
provided to enable any person skilled in the art to make or use 
the invention. Various modi?cations to the embodiments Will 
be readily apparent to those skilled in the art, the generic 
principals de?ned herein can be applied to other embodi 
ments Without departing from spirit or scope of the invention. 
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Thus, the invention is not intended to be limited to the 
embodiments shoWn herein but is to be accorded the Widest 
scope consistent With the principals and novel features dis 
closed herein. 

1. A Water treatment system comprising: 
a sedimentation chamber, the sedimentation chamber 

including one or more in?oW pipes entering into it; 
a transfer riser extending into the sedimentation chamber, 

the transfer risem including Water transfer ori?ces along 
its length; and 

a treatment chamber sitting above the sedimentation cham 
ber including an inner chamber Wall, one or more out 
?oW pipes, a vegetative ?ltration bed With ?ltration 
media, one or more inner chamber separators, and one or 

more outer chamber ?oW directors; 
the treatment chamber being separated from the sedimen 

tation chamber by a chamber separator With the transfer 
riser running from the sedimentation chamber through 
the entire height of the treatment chamber. 

2. The system of claim 1, Wherein the transfer riser extends 
above the top of the treatment chamber and sticks out above 
ground level. 

3. The system of claim 1, Wherein the transfer riser is ?tted 
With a cleanout lid to alloW access to the sedimentation cham 
ber for cleaning. 

4. The system of claim 1, Wherein a chamber separater has 
an emergency access hatch. 

5. The system of claim 1, Wherein the one or more in?oW 
pipes make a 90° upon entry into the sedimentation chamber. 

6. The system of claim 1, Wherein the vegetated ?ltration 
bed houses a Wetlands system Where biomass may groW on 
the surface and the roots extend into the ?ltration media 
creating a root Zone. 

7. The system of claim 6, Wherein Water ?oWs through the 
root Zone of the Wetlands system and the pollutants are attenu 
ated via the processes of ?ltration, absorption, adsorption, 
bio-accumulation and/ or bio-remediation. 

8. The system of claim 1, Wherein the sedimentation cham 
ber contains a How director Which directs the incoming Water 
to How in a circular motion preventing scouring of ?ne sedi 
ments captured in the bottom of the sedimentation chamber. 

9. The system of claim 1, Wherein the transfer riser alloWs 
the Water from the sedimentation chamber to seep into the 
treatment chamber. 

10. The system of claim 1, Wherein the vegetative ?ltration 
bed contains various types of ?ltration media. 

11. The system of claim 1, Wherein the sedimentation 
chamber is connected via the in?oW pipe to a Water drain, 
underground sedimentation tank, sedimentation pond or 
other body of stormWater capturing device. 

12. The system of claim 1, Wherein the treatment chamber 
has one or more ?ltration screens inserted to create separate 

sections Within the vegetated submerged bed to house differ 
ent ?ltration media in each section. 

13. The system of claim 12, Wherein the ?ltration screens 
are made of porous material Which can be mesh, netting, 
and/or screen to alloW Water to freely pass through. 

14. The system of claim 1, Wherein the ?ltration media can 
be one or more of the folloWing Biosorb, Perlite and/ or Zeo 
lite. 

15. A method for cleaning Waste Water comprising 
receiving an polluted in?uent and transferring the in?uent 

into a sedimentation chamber, 
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directing the in?uent to How in a circular motion through 
the sedimentation chamber, 

allowing the denser particles of matter to settle to the 
bottom of the sedimentation chamber, 

transferring the Water in the sedimentation chamber into a 
treatment chamber by Way of a transfer riser pipe manu 
factured With Water transfer ori?ces, 

treating the Water in the treatment chamber by Way of a 
Vegetative ?ltration bed, Which includes ?ltration media 
and biomass groWing on its surface creating a root Zone 
Within the ?ltration media, and 

exhuding the cleaned in?uent out of the system through 
one or more out?oW pipes. 

16. The method of claim 15, Wherein large particles and 
pollutants are trapped Within the ?ltration media and smaller 
particles and dissolved pollutants are consumed by a biologi 
cal and chemical process. 
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17. The method of claim 15, Wherein the biological and 
chemical process occurs through biological nitri?cation and 
denitri?cation. 

18. The method of claim 15, Wherein the Water in the 
treatment chamber is directed in a circular motion. 

19. A Water treatment system comprising: 
one or more Wetlands Water treatment systems; 

one or more detention basins, con?gured to accept Water 
runnoff and pass Water to the one or more Wetlands Water 

treatment systems; and 
one or more bypass structures, con?gured to accept Water 

from or pass Water to the one or more detention basins or 

a drainage collection system or the one or more Wetlands 
Water treatment systems. 

* * * * * 


